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mi 2004-078819 ^-i^ ; l/E 

m-^m 1 ] 

[W*:S 2 ] 
[S»*il 3 ] 

[ft 5 ] 

mim. 6 ] 

o 

mhcDmz^ ±M^%mii^h(D%^^im^^fz^(o^mwMmhm^hfL'^^^^. 

[ft ^TI 8 ] 

1 ) M±t;IIii«it#^iStt& t t ^> ic. ±fS«#^S^tt<7) (001) -Si #ltH^H 

^t-r-s, if*:* 1 7 (DmM-\'%^m.(oiTmm.\m^m^mm'^o 
\mim 9 ] 

±ia«it#yO^ ^(n< 1 1 0 >m^^1f^n-^. (0 0 0 1 ) -"^yy 4 rm^fD [ i . i 
. -2. 0. ] i^H^H:5-f3it^¥^Tt LT^tt^tLTv^^. ii*Ti8 tcfamoiims<t%^ 

[if 1 0 ] 

±tBit h^hS« ^ p^*-r ^ . 
m^-m. 1 1 1 

(omiii)^ 1 mz.um(oiim.mm^miif^m=^-^m^x\^^:h^ ^ h 
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[0 0 0 1 ] 
[0 0 0 21 

mhii^h. m^-^-^fz\tm.'^^(Dm'k^%^im-^^mt^^^-^-r (led) 

^f^M^-K (LD) ^<75lIlM4ttJ#S#ll«^Ji. f!lx.fi\ S^t^if-V'^A • 
V^I^ (Ilit^G av I nzN : O^Y, Z^l. Y + Z=l) ^^^Jl i LTflJffi LTlf 

c ClC0»^2Ma®^ (^y;v^T-n : DH) m'^(D^%tl^mm.'f h fz^ (O ^ =7 v F 
iiti. Mx.«\ M<bT;V5 --^ A • •> A (li^^A 1 xG avN : 0 ^X, Y^l.X 
+ Y=1) ij^hm^'&M^'^ht^'o'^^^^o 
\m^-XW. 1 1 #<2rHS 5 5 - 3 8 3 4 -f-^Zr^ 
[0 0 0 3] 

C5llji«7t#fi> t^*/&^^^>o{f •if^T-l'T («— A 1 203#Mh^) ^Mk^^ (S 

i c) LTB^$:rLTv>;g,o ^imii^h<D^it^'&.m.'<^^h-^%^w-mm^ 

[0 0 0 4] 

L L . M £ if -9- -7 T ^ T ^ ^0 It H^H 5^1^ a « * ^^Xt^^l imMiYM^m^ 

mit-r^ t\y^df'^m,^.^^i^x\^^fzo 
mmi)m^ vx^t-r^ mm] 

[0 0 0 5] 

mm ^ ^tz^b (n^m 

[0 0 0 6] 

^2^(oiTm.m.\m^m^m}L^ ^(D^^\zw\^hf\^fz\immm^m^'^i}^hts::^^% 

^•^w.^'F^fzt) \z.\t.m ^ f\^fzmwuW^h\xwMn(DmMm^M\z^ ^(om^H^M.h\±m-f^ 

[0 0 0 7] 
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[0 0 0 8] 

3) msomMli. ±IBL/^1) TMtfzli2) JltrfB«O||0^O«tc^)nx.T. ±15^ 
[0 0 0 9] 
[0 0 10] 

[0 0 1 1 ] 
[0 0 1 2 1 

7) ^7<^l§0^tt. ±fBL/cl) TI^^P?6) TmfBm(75|§Hjo|tj^t'j]n;tT. ±fB«^ 

> ±iBi§7feii ^ <^^^ mi-t ^fzib<D±m, Kitm« x.^tLTv^^, ^t'^- #m t l 

[0013] 

8) ^%(Dmn\t. ±|BL/tl) :p,;6-i^7) iMictB«co|§§g<7)#^iiJnx.T. ±IBaS 
«:it#:*^tt-2>/v:i6t::ft^$tLfc|SBBg^^I;{i^^-9--7T-r TM-^\ (0 0 0 1) 

mmm^^-^wn^ th^^z, ±MW^^-^mn^<D c o o i ) - s i ^.^^^t-r^. 

[0 0 14] 

9) ^9(DmM^t. ±|BLfc8) :SiifB«O^0^co«^til)n£T. ±iB«#75^ ^(D 
< 1 1 0>m^n-fin^. (0 0 0 1) -^yr^r^CD [l. l. -2. 0. ] ^taW 

[0 0 15] 

10) ^1 oo^Hjii. /^-^< ti,^ i:v^icm^f5*ii^^^^'fe'6 2 ocoiimM<b^# 

[0 0 16] 

11) ^1 l<^^§g{i^ LED7>"/-e2feo-C. ±M\^fz\) l^t^hQ) mf^^f^-b-'l 
«t'IB«oiiiJ^S<t%-^^^^^*^^«x.Tv^;g>. ^h^^mt LTv^;So 

[ii5g<7)5ci,^] 

[0 0 17] 
[0 0 18] 

z>fz)^Km^^fz^y r 4 rm^<Dm^(Dm^Bi3itL \zmf\z 5& ^ l 
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[0 0 191 

[0 0 2 0] 

. (c) m-Rv^^mr.<Dium&it'^^mi^t(Drpmi>z^WLfziiimmitm^mi^^^h^j: 
&^^mt^m^fz^^m'^mm<Dmmmmm^hm)i^ir&o 'fcis, m--^xxfmr-<oii 

[0 0 2 1 ] 

m^L i G a02) mmmmm-^^. s ciSH^HMo5::^H^HmitH^H^^k^* (3 c-s i 

C) . 4Htfzit6m^^Bm(D:^^^B^^^aS i C (4H-SiC, 6H-SiC).^ 
^ (Si) W-^^a ('>y=r>) .Mb^'ij-^^A (GaP) ^mt^')^^ (GaAs) # 

[0 0 2 2 ] 

mm±-l<zmf^i^'^s ^^^;^-7';'f-*Mfni-^M« (buffer) m^^LXW^^o fflx. 

^m^MJiK. i^-r-^ y^y'u^^ (S P) (#r?i 2 003-24330 2 ^<2rm 

^BS) j; Of^tt/iG aN^«jJl^^LT^-(7)IimMjbtJ#S#ii^m)ii-^o G 
a N iC'ft# L -r A 1 N ;^)- ^ ife-SMtiil L T ^) t 5 i^^m^ir ^ <D 

\z-m^^±-^fhft^o A 1 -iiii}-hm'^-t^^^> ^mMmm<Dmw-iti nmja±-ei o o 

nmlXrmm. L< ti2 nmm±-t?5 0 nmJ^;T<^®H> St^^Sf * U < 2 nmiy. 
[0 0 2 3] 

.Rat^LTO. 1 0;«mJ^JlT^ 0^ L< i±0. 0 5 mmT-e^ ^ cD/^W^St:-*^ o ^ 
O^^fl^c^/h^v^^Mcofav^Mte/iii. M^«^3 5 0°C~4 5 0°C(D%.UX<D]$[.^nK 
^M^nMKhco^m\z^.'i^^^m's:^^y^^tX%hft:ho ^M«.§ W.^mtiW^k 
m (AFM) =fc t*<Oite«^fflv^-C*46^tL^o ffi$co^!?'^v^TO'&«M=Sr^-f 

o 

[0 0 2 4] 

;S=lr ^)yi^i-<7)lC'Sfii:'fc^TmilOilJi:{i. G a N;iO:aF^=Sr'^Jt3i-tL}f, 0. 5 m 
Jiy.±-C5 mJei^Tt?* i9 X 0t L < {± 1 m&.±X3 jjl m&.T (D%tmx^ Z> (D'hm'^X-h 

Rm-b-hti:h^=?'^pm^-^mm-rh<^K^^'kti:ximttz\ii>m^ 9 kh^ L-cfo^ 

[0 0 2 5] 
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- -7°;! ^ ^ij § ^ o tfz. mMi^mm. ^^^vrmm. ^ mm -f^tzt) xzy^mm 

iSl*I<7)MT-a;K=^ 1 X 1 cm-2JiJ.±T-5 X 1 0^' cm-H:i.Tt'fe^«t::nSyt/itip 

^J^-r-S'^^^fi^V^o -^Jxif. nMiS' 9 KJi* nMG aY I nzN (O^Y, Z^l, Y 
+ Z=1) ^-e>#5£b> pMj^^^;' K/f^pSA IxG avN (O^X, Y^l, X + Y = 

m~<7)mMi^mM(D^ y y Ke^^iJffl1-:^^{S^ ^^m^^ML, /^'>K (band) m^±. W 

[0 0 2 6] 

m^tLTii. (Si) (Ge) ^(DmiVM. tfcJi-trW (Se) 

^<7)||Vl7U*7?>^^*^o pM^MtJiiLTtt. ■7^'^-.v>i7A (Mg) ^^VU-^^A (Be) 

y ^mm^'S^^ir^m^ii. mm. ru^yuyy (alloy front) 0^$J^Ji(7)J¥ 
[0 0 2 7] 

. ^ -yV^J^ (a^^G aY I nzN : O^Y, 1 , Y+Z= 1) ;6>^«^-r^o ^fz 

mk\t^ m.imi\:ifV ^ ^ (aj^Sl^G aNi-aPa : 0^a<l) m(Dm.m (N) 
{±SIJC0||Vj^7G«i: ^^tfA 1 xG ay I nzNi-aMa (O^X, Y, Z^l. X + Y + Z 
= 1. |fi-^M{iffl*mi^<7)»VM%***t. 0^a<l-eab^o ) 7J>^^>Mi-^o 
Ji}i#-;i (SQW) /5-ib«^L-C^)«*3^v^L^ ^V>{i#-S*^#P«7t (MQW) :e»- 
'^MLT'^>«^5&v^o *i^#P«5t^^-r#Fii^^!lxffv GaYl nzN^-^«jt1-S 
i^-^tcaboT. 4yV^2^ (I n) Mib (=Z) {4, F;rM^^I§7l&Mt^ii<^P^t-^ 
o J; ^?ft-^ftco#§^^sgi-^fl, yv-^AMJrbtiJ: f^^'chi-^o GaYlnzN*#F> 

mt-r^^^^^^'^m^<o^^m(D^W(Dmmt. 0t l< i o o nniM±-e5 o o 

[0 0 2 8] 

mm^fzim-pmi^i^xM^x^^. m.^^^mm.m^i% {wr&m) ^twmmtfz\t^ 

5&v^o yy v~y'(Dfzibm^n^^^mti^^Rmt. yfmm^ v-^^y^^Lfzmmmt-^-h 
MLfcg^#^«3t{4. ii°-:^v' (piezo) m^i<^m^M§m^mMLx ^ mmQ^Km^i 

J;r/»M{4. GaYlnzN (O^Y, Z^l, YH-Z=1) KUWX-. G aNi-aPa (0 
^ a< 1) ^<75A IxG aY I nzNi-aMa (O^X, Y, Z^l. X + Y + Z=l. ffi-f- 

M{±M*m^1-<75^vife7c^^^L. 0^ a< 1 -e^^So ) <7)?im:^-fb«^-e^;£.o 

[0 0 2 9] 

CVD) F7-^ K (Tfc^-ffc^; hydride) ^ffl^ft (VPE) ± tF^^- 

tBiE# 2005-3005746 



#11 2004-078819 



5/ 



(MBE) ^^m<7)%m&^mzmm^-^'^^o 

If <7)#p Ji ^ ^ t-St n m /^i- ^ . ^- 1 {± ^ - <7)lll5^M'fbt/#S#iS t^MI" ^ m O ^ 
-^""-OjAV^MJ¥c7)|||i|o;i^#^(Dtcii, MOC VD^^^MB E^^75^~ill-r^o -e^O 
tf-^-^ft^^ a*JiJ.^1-<^Jfl&tt<7)^v^« (As) (P) ^-^tflima^bt/^Sfril 

MO C V D^^^flJffl-ei 
[0 0 3 0] 

(laser) mM^'^^^^^^l^^^^-^'^^^-mm^mm^'^ ^^^n^^Mti- :h (Dmi-tK 
[0 0 3 1 ] 

LT, S i #^HW^^^tr^;2.o ^O'ffe. S i C. GaP^ G a 
t\tUhti:\^^o ) . m-ftMIS (Z nO ; MI&M^iim*IIi^<^*i.^Jt}±'^^-f L ^> 1 : 1 t 

tii5a<b'^v^o ) > ^^y-i^A • ^it-^m^bt? (I TO) m<Dmim'^^B. (m 

o) , t;v5-'>a (A1) ^(7?^m<7)m#^te#-r^<^t'^Si-^o 

[0 0 3 2] 

•^•§^0 (P t) . (N i ) . ^ (Au) ^ nv-^A (Rh) . /n-^v-^A 

(Pd) > yT*:^ (Mo) ii--hfji-h^mMWfil^')^(^^^'^t>^'^^^>^'^^(^ 

\z-^%^^m-t^o fOx(i\ (s i) «H^H;o^<b^^s««>y:#tiimM'ft:w» 

It^o -^ilx-if 1 k g/c m^- 5 k g/c m^O^I-JiT'tlPJii-^;^^ 

{i5 0 o°c~i 0 0 ^x,(o-wmz.n'u.-f^hm^^-h^^^^\z.'^^^'tifix%^o 

[0 0 3 3 ] 

#l'*H^H^S)iI'^fflV^-& |,5i9'^fc-i^^ffi'gl^^f x-^o f!lx.{S\ ^-4^ (Au • Sn 
) ^ • (A u • S i ) -^^^ ^ • -i yV^l. (A u • In) -^^^ ■ 

V-^A (Au • Ga) (/^>^) *B%^^:^)^'fIJffi-e§^o t/i. fil (Sn) 

. (P t) . (N i ) ^nA (C r) . (C u) , 1^ (F e) . ::i^-^~;V h 

(Co)* }f^^t^^±mmmx ^ ^ o ^h^h^^m^mv^ ^ t . immm^(o 3 o o °c 

[0 0 3 4] 

§^1.0 Mx-ffs (P t) ^-7. ^. ^ (Ag) . /^°7v>^i^ (P d) ^-x b^^± 
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[0 0 3 5] 

\mj'm'^^'\^^<D\z-m%mhi-^^o ^m^mmtmut. ^v^j^j^ (i r) > up^ 

A (Rh) (pt) m<D&^m(D6^m-!!)-hm^r-^^ ( r^j^^-f- 

. (m mnmis. mni 6^4^15 umr. 5)s^ 2 4 9k#pi) o -eo^tii^c'^, ^ 

nA (C r) , /N-7-'^A (H f ) . m (A g) . T;V5 -"^i^. (A 1 ) ^fem^if^^^ 

rrier) ^fgltT 'fc i V>o -^O/'^' V TiS{i> ■^iS^V (T i ) ^ ^:^i?'y?.'r^ (W) > 
>'^;v (Ta) > iJ'ni^ (Cr) t'<7)i^it>±C^S)6-^«^'^i So 
[0 0 3 6] 

my^^^^y^v>v^m. ummM^mm^m^m^\^-A (eb) m^mm^rnK'^^ 

[0 0 3 7] 

t :^^X f!l X. J5\ Mm-r S n M t p M<^smtt S i m^^sU t L fzm^ 

. ^ (Au) ^v>i±T;v5 A (A 1 ) ikt':^^hmm~^~^ y ^'S.m^M^x^^o 

i±. ^<7)±i,z%m^^~^ y ^^mm^^hm^^^fl&m^mw]m.m^^mm^z%';^'^zi&:nkx 
^^m■^ ^^^o s s i ^nUx- h n . mm^^^ {± ^ > 

tzmmm^^mmLxmrnx^ mm (hnos) ^^^fbTK^m (hf) ^mmirfii,±\ 

[0 0 3 8] 

*ifi]*-9--7T^Tc^ [1. 1. -2. 0. ] ^^^uii^tM^m7^\^xmii-t^hmi^x 

<D [1. 1. -2. 0. ] ^^b1J\^ t 1 S »tc S i S^^M^U^^mf L T 

[0 0 3 9] 

[0 0 4 0] 
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iST. (CO2) j:.^v-N'V-«^^.flJffl-tr^^o 'm-z. ®fe:^r;^ t LT^jb 

T;v=f> (ArF) ^^fb^U^'b^ (KrF) ^^J^ ^ffi V> ^ i: 

Lv>o ^--if^OMti, 19 3 nm^V^{4 2 4 8 n m t:- ^ ^ O ^ Lv^o V- 

[0 0 4 1] 

±3^^ fzi.n\z. (o -mmm {± , mm mM% -^m^hfz^\zm^f\^ fz i§ b% 

x-^^y V 'Dmo^M^'tB^U^j: ^(Dtir:h:zt i}^x ^ ^ „ 

[0 0 4 2] 

fzii>Km^^fz^vr4r&m<DS^^(D^^uyomzmfK^^^mizmfLxnm&itm^ 

[0 0 4 3] 

K±isbXi>A\^^o 
[0 0 4 4] 

mmmMi^'^^mir^fzibKmm Lfz^^H&m<Dm^^w i-r^h^tKx^^ ^^ams. 

o ^(Dtzibizii, it^mizmmx. R^nmtfziipm<DMmi^^^^^&mt-t^(D-^^ 

m^^h(Dmit^^m^MM-tz>i'?m^^^w^x\^^^o m^^^^^^Bm&<Dm^^x 59 

Its 0 fi m~ 3 0 0 m^^ii^-e^^o 
[**fefiJl 
[0 0 4 5] 

[0 0 4 6] 

^^^fflij ^^-r m 3 « m 1 <^«m«^#:*^ ^ ^'fk l Tf^^ l /^^^hj ^ 

L EDcoBfrM^Tf^M^e^iC^-TEI. [14 {4LED<^¥Mla^ HI 5 (± L E D ^^^^-^ > h L 

Tift^ L L E D 7 > y =^ »f MH -e ^ ^ o 

[0 0 4 7] 

^fe-rmi tc^-ti^t'. ff$^itj3 5 0 /u mtir ^m^mm^±<7)^y r 4 rm^i o o 

<^ (0 0 0 1) ^^M-t^-^ v'-T^'f ^^^T'n-fe;:?. (SP) #S*fflv^T> ft'fbT;v5- 
-i^A (A 1 N) » 1 0 1 — ^e*J^^JBEMOC VD?£tc J: 9 0 OVX^BmLfzo A 1 
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NJi 1 0 1 (DMW-it 5 nmtLfZo A 1 NJf 1 0 l±l3{i, 1 0 5 OVX^mW^ 1 8 nm 

t-r^a-fb*"'; (gen) ■A^h^j:^mwmi o 2i:^mLfzo 

[0 0 4 8] 

G a NMJs 1 0 2±Ki±. mm (s i ) ^mp^<^m^ikm-^^ I X l O^^ cm-^ tf^:^ 
miz. t;v5 ->^7i.Mjt^ 0. 0 1 nMS'fbT^v^ -"^^ A • "i/AM (A i 

o.oiGao.99N) nm<D^>^ ^ Vm I 0 3 iJ\mLfZo =iy^^hmi03it 

. -m^^^^m&MOCYD-m^UU^. l O 5 0°C-C^*$^/io nSaa^iJ^^ hi! 1 0 3 

[0 0 4 9] 

nMA lo.oiGao.99N3:/;J'^ hJfl 0 3±t3{i, nMA lo.ioGao.9oN;6^P>>fc^ 
nM^ 9 y KJf 1 0 4 ^mmLfzo nMi^^ 9 -7 KJf 1 0 4 ii. S i Jil*IOJ!^^«^^^ 
1 X 1 0^^ c fc^J^S^tc K-li>^'*LTff^j^L/io — JlSietJ^MflEMO C V D'^tr^^S 
nMiJ' 7 Kit 10 4 (DmM^i. ^t) 0 . 5 m t Lfco 
[0 0 5 0] 

iffiOnMA 1 0. 10 G ao. goNi^' 9 y K« 1 0 4±i::ii, nMA 1 x G a y N:;^^ ^ ^Pt 
Mil nMG ay I n z N ^ >^ ^ ^pif t /^^ Lfc^M^#P"«^(75 n S^^iS 

1 0 b^mmhtzo #pJio^>v'>A (In) Mit (=z) {i. ±ie<7)s^#FiM 

/5>?>?feft=^3 6 0 nm-^-hS 7 0 nmt-t :hm^tlt^^Wcm^fl^mKmmLfZo 
JUffi^S nmi: PfMifOiiJ?}* 1 5nmJ;LT. fi^#p#5t=^«^ b/^o 
[ 0 0 5 1 ] 

^Sa^#^M<7)^^Ji 1 0 5±t::tis p ii/f^l^!fe;<7)M g L/c (K-tf 

Lfz. 2. 5 nm<7)jiJ¥<^pi9A IxiG aYiNi^9-y Kill 0 6 =l:?l^^L/^o T;V 
5^«^7A«jt (=Xi) t4|?j0. 10 (= 1 0%) t L/Co MgtS. |W|€ 1 0 6l*I-eJ^. 
^^^^^^~lt5X 1 0^^ i:>i^5fti; K-ii°>^""L/^o vM^'yy K« 1 0 6_Ltrji. Mg^ 
K- t°:/^'L7tA 1 a^Jrfc^^^J; i^/h^V^A 1 X2 G aY2N (Xi>X2^0) tJ-Pj'&^pM^ 
his 1 0 7 *f^^L/io ^ hmi 0 7 (D\HUOM g (DW.^-mmit. ltJ2 X 1 

O^Vcm-^t Li^^o 
[0 0 5 2] 

pM=J>^^MilO 7<7)^Mi'{±> pM:t-5 7^m^MKl 0 8 t LT. ^± (P t 

0 8±{3f4. ttrlB<^#-M^#P«^<?)|&^Jl 1 0 5yi-h<Dm^^. ^^b^UI 0 OffllJ-^ 
KM^^^fztb^mKmmi O Q^lSttTto ^^-Kitmi O 9{±^ ni^-^A (Rh) « 
i)^hWJ^L.fZo 
[0 0 5 3 ] 

^iC. «jS«3t#l 1 =^«e^t^^#LTV^/iHf7T^T»^Sl 0 0O*M=^WWlJL7t 
o -9- -7 T T»^I 1 0 0 CO*® {i. W^^W 0 . 5 /u m(Dmitmmmn^^t^ au-i ^ 
)VVtiy')ti^m^^r. 1 3 0 m~ 1 5 0 mOff$ twHf? WiSbf^o ^ <^ i > 
•9--7T-rT^«l 0 0 01?$=^^ 2 1 0± 1 0 ;umi:|i< L/co 
[0 0 5 41 

^yr^ T&m 1 0 0 (omm^k. ±mKmm i o 9 <^±i:: p mmmn<Dm:fj^^ ( 1 0 

0) t-t^S iW-^^bUI 1 1 ^^^^^:^fzi6(Dm^m<D^r)Vr=-^J^ (AuGe) 
^h^hMI 1 0 ^=mm,Lfz (112) o Iiv^-rff$|tl3 50;^^mOpM (100) -S i 
H^H^S lilt. mmmM'^m Km^ftzA uGellllOt^. lt;500°C KUum L^o|,|^ 

v)^i^^fzo ^(om. (1 0 0) -s i^i^H^^i 1 i<7)< 1 1 o>Mh^h:^i^=^> (oo 

0 1) -^yr^rmmi 0 0<D [1. 1. -2. 0. ] ltH^H:^I«]t'Iil&-ifc$^irT|i^#L 
Tto ^fLKXi). MMtLfzS iM-^FbUI 1 l=^flJfflLT. m/S«^#l 1 

[0 0 5 51 

vfzmM t itKMm<7)^mm'm) ^ > ^yr4 r^w. i o o t a i nm«s i o 
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